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#51*11 7]^, #7j 7l^r ^ *fll ^#1<2<4, #7] afll f^^ef-^ # 

333^r f-g; £ul ^-71 Ufle]^ AVo]] Aj- 7 j m^. ^-f^ ^- 7 1 

71 ^oHl l^t^l^, ^ #71 7 0 >o.^^n^ ^ i^tf. 
S. 2 



1020020086264 #^ 2003/5/15 

v\]S.$ ±7} ^ n ^{Ferroelectric memory device 

with Merged-Top-Plate structure and method for fabricating the same} 



£ l£r ^$7}<k<>\} al-^ MTP ^SS] FeRAM-lr 

£ 2tt £ ^fil afll ^Aloflofl 4f #-fi-Sl*ll ^ 

£ 3a vfl^l 5L 3e^r ^l AjAHofl trfs. 7 0 >-^-^xfl « 0 > 

21 : 22 : *U f^l^ 

23 : ^3!#fr|zL 24a : afll wfleH ^ 

24b : ^2 HflBH ^H: 25 : ^Hr^ 

27 : 28 : >fl2 f^^g^ 

29 : #-8-31*11 3" 30 : A o Vj f-^ 



39.-4. 
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<12> £ ifj-i^ 7 ]+6\) ^ ^o.s. ( ^ v\}3_?) ±z\ 

(Ferroelectric Random Access Memory; FeRAM)^ ^}3i ^tr 

<i3> MTPCMerged Top Plate) Jl^^ FeRAM ^^"^ #^"4 ^£21*1^5.^- 

^#e^n(SNC plug) a>oH ^sj-f^glue layer)# §H , ^-f-^lM- ^ 

<is> £ 1-g- #Hfl7]^o]] 45 MTp FeRAM-i- -72: ^H°14. 

#(11) ^Hl afll f^^C^aH ^^U, e ^^1#^zl(13)4 ■ Hfl el <H ^1^(14)3. °] 
i£El^^H^^^^ZL7f *fll f^<34(12a)# ^f-*H ^-£^1 71^(11)4 

<17> =LB\jL, isel^l^sifl^e^on g^s^ 3^ *H-*l^-(15)°l ^^(16)^- A> 

oHl ^Ji afli ^^^^^-(12a) A oHl ^^ElJL 3# ^^^-(15)^ *l|2 f^<3 

^(12b)^ ^ °flW°i oicf. c^H, ^2}-#(i6)^ 3# *H^^(15)°1 iSEl^l^ 
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9X°.v\, m #7M<£^(12b)£: 3^ «Hf3l^-(15)fi1 2130.3. 
<18> »12 §^£^(121)) £ 3# ^3^(15) ^^^n|(17)ol ^JJ 

(15H1 cfl^H ^^Jl, ^f^(18)-§: SL^$ 7j-^-^^tq.(l7) tf^t- ^3 ^#£3 
eKl2c)ol-gjl 5^. ubIjt, ^13 #^^s]-(12c)# ^4*H Tfl^Kr 
^^(19)4 ^^(18)ol <^^SlJL 
<i9> ae^u)-, £ 151 MTP ?3:SH FeRAM^r ^£e)*]i_J= €-^1-^:3. fl^J ^3j-#(16)-i- ^ 
71^ ^ Alzl- 7^0) S1-J7, ^aV* is nfiH ^^VsKalign 

margin) ^ #^zH ^aV^fe ^ lateral etchH ^«(| #dt7} ^1*1 

£l7l afl&oil ji^sHI *l7lll- J=5Hn <£>£f. ^ sPf-**^ 2\Z}^-%-SL3. o) 
-§-£|fe spf-^ wfl^^^(f- A o v ol^f-^) 0 ! *fll #^^^-(123)4 33 5fl*r 

M «fl^o)l ^aj-^o] oil- f-*l Tfl^ S^K interface diffusion)*! 7>^ 

*H Hfl2l^^€(14)ol 7}^o] 3.47} &t]-. 

[HV^ol o]-j7 7l- *r*r 7l#^ 31-711] 
<20> £ ^-71^- ^Sfl7l#Sl g-ajj^ *fll^7l ^«fl °>#$ ^OJg., 

^ n>iH/^]4 *3°1 ^til^Hl 4f 4^0. ^ItI^c-11 .aj^ ^-fr^aQ pfl 
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<2i> £ .s.*}^ f^H^Tl ^2V^-i- ^ 7j-.fr 

M^t-fl #°-#*n pfls-el ^7} ^ zi Tils ^-1- *fl*SKr3| oicf. 

^ A j-7l B^liE^ ii/^l^l^^ ^slfe i£e|7l^ #7] ^£e]7l^ 

— ^4 ^"7] Tfll #7l^^nVo|l ^Alo)] Hfl^^Bj-, #7] #?MW4 3^ 

S)^r ^Jl Hfl^^El- #o|| ^7) Afl-?-^ ^-71 «>^-7i 

^.o] oflfl^ #7l *)U ^Ti^^nVAj-o^ ^3V^ t #7] g.^ 

7}^] ^7] <>H-l*Rr *fl2 f^^, ^-71 7112 ^Ti^^nl-^ a o V 7 ) ^ 

7)^:4 ^)i ^7j-l^°i-i- 4#*f^ ^"71 7)^-4 ^^tt ^ 
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<25> O)^, M. igj-igo] 7l#^0>oflAi f.^ o. AA ^ «Vt^ 7l#3 

<26> 51 2fe ^1 ^Hc4H ^-fr^ "II 5. 3 iXj-Sl ^2: 

<27> £ 2i ha]^ wj-sq- ^o] t *1aHH 7j-^-^^i ^isLel i7>^, h^I^ 

7} ^€ ti>-E^] 7)^(21), 1>£*fl 7)%(21) 41 ^7i^^5V(22), 4l 

#?i^^^-(22)^r ^f*H 7l^r(21; ii/E^J^ ):b)- ^Tis]^ 

71(23), ^31^:1(23) A oHl ^31^71(23)^ afli ^7M<£ 

e>(22)ofl ^Hl 3*Kr HfleH ofl^(24a/24b), *U 4 #£^(22)4 £ 
JL wfleH nfl#(24a/24b) ^Hl ^€ ^4^(25), ^^^(25)4 ^1 #?i^<?!^ 
(22)71 #1- *fl-f^i ^43^(25)2] ofl^Rr *IU f^Hi<3^(22) ^ ^# 

(27), <5Hf^(25)2] t#Al7l^ ^^(27)4 o\}$]*}^ A}2 #7M<3^(28) , 

42 ^7i^^sv(28)-i- S.^ ^#(27) ^4 ^£ #-fr*I*im(29) , 7j-^-^^l^(29) 
^ #4^(30)^- iMH}. 
<28> 7>}*))is) ^i^se^(23)fe afll ^7i^^%H22)^ 

Wflejo] nflt(24a/24b)£ ^4 "fl^^H 41 ^7i^<^B>(22)^ ^.^mSLS. 
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£ir 41 ^)^(24a)3f afll nfleH 11#(24a) A <H *fll 

^^^^"(22)4 3*Br 42 wfleH *fl<i:(24b)^ °l-¥-<H*i4.' 
<29> nelJl, ^^(27)^ afli ##*i<£^-(22)4 ^^^-(25)^ *fl-f^r 

<30> ZL^Jl, ^^^"(25), ^#(27) ^ *fl2 ^^^^^(22)^8: AA -L S-^°} SL^ 

<3i> £ 2olH, $1,2 HfleM ofl^(24a, 24b)£ TiN, TiAIN, TaN, TaAIN, TiSiN, TaSiN, 

RuTiN, RuTaN, CrTiN, CrTaN, IrTiN ^ IrTaNS. ^lf-^^l nf-f^H ^ 
^-7}7] olAj-oj o]^t[. 

<32> h^jl, ^aJ-#(27)^- A1 2 0 3 , Zr0 2 , Hf0 2 , Bi 2 0 3, Ta 2 0 5 £ Ti0 2 5L <>1M*1 n# 

f^H 

<33> ZL5]J1, *H^^(25)£ ^^(Pt), *}?]^A(lr) , °1 ^#^^(1^) , 

^MI^CRu), ^l^H^KRu0 2 ), efl^CRe) ^ Sf-eV(Rh) ^lH^ 
^A$\ ^^4(Pt/Ir0 2 /Ir)^ ^ $XJL, ^e|#^(Ir)^- 

<34> zl^JI, ^Mr^l^SO^- -f-tfs] SBT, PZT ^ BLT f^H ^oIt^ 
#°1 ^7}£]7li4 2:^ SBT, PZT, SBTN ^ BLT f^H ^M* ^l-g-^. 

<35> Aj-w.^q. (30) ^ ^w.^^. ( 25)4 °l-g-^4. 
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<36> ^i€#^ZL(23)^]ofl t2]^S]§te1a£ 7^>4. 

<37> £ 3a ifl*l £ 3e^ *f|i ^AH]ofl 4s 7^^] v\]s.^ ±^ ^ uj- 

<38> £ 3a°fl 44 ^-o] ( B 31*1^4 «J tilH^^C^l a§^)o] <§^£ til £ ^| 

71^(21) ^Hl afll ^tM^ 1 ^)^: f^tt ^, ^1 #?_>^^SH22)^: £5^1 
7l#(21)£] ^Y* ^#^17]^ i£el^l^SE«^( E A) ^3=)^ ^^*lcf. 

<39> 4^1, 3^*!: *lll #711^^(22) 

5^)^ oll^afl^ i£^^^^.a|^(22a) ^1 ^^^1#&1zl(23)1- 

<40> 4^1, ^^Sfl#^n(23)l- Iff *)U #7_>^^HV(22) >*H ^]1 ^^01^^(243) 

^(24a)^r #i?*m4. ^r, *fll ^7i^^°|(22) ^€ ^1 ^^Hl^aM: *fl 

7l<5H ^fl-S)-Alf]nf. 

<4i> 4^-3., tifl 3°HiK 24a 3.%& afll #^>^^^(22) *fl2 

Hfl^^n)ll-(24b)l- ^^U, ^12 HflE]<>HlJ-(24b) #ofl ^^^"(25)4 ^S}7l W 
HW4. 

<42> ^7H, ^li ^ 7)12 uflsHpfli^a, 24b >^ TiN - TiA1N ' TaN - TaA1N > TiSiN, 
TaSiN, RuTiN, RuTaN, CrTiN, CrTaN, IrTiN ^ IrTaNS o^o^ j^f^A-l 
4 EE^r 3*151 ^7H ojAj-ol 3}^ ol-g-^4. ^U, *Hf3l^-§- 5L#4£ ^ 

^■7l^^(CVD),.l-e]7l>S-^^(PVD), ^l-f^^CALD) ^ #4^4^7f#^^ 
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(peald) f^H 44^ °l-8-*H ^4sH, °lsl4 4^44-§- £44 

^-S^- ^4(Pt), °13f-4(Ir), olEjf-Aj-^^drOz), ^MIlw^CRu), ^1tt444 
(Ru0 2 ), ^l^-^-(Re) 4 3.#4(Rh) 44°1^4 444^#^- °l-8- 

44. °H, °Mf-4, °l^f-444 ^ ^4^ 

3#4(Pt/Ir0 2 /Ir)<H ^ SUai, ajsHHHl ol^f-^(ir)^. 4^4^- afleHf^k 4-8- 

44. 

<43> 4-§- 6 fl, 4444-8- £44 4<*H 4444 4^3(26)1- ^4 4444 4^ 

3. (26)1- 444^3S 444^-8- £44 4 ^2 tifleM ^m(24b)^r ^f^AS 444 

4. °1*I4 444^# ^fl 4444(25H ^Sjjl, o] 4444(25)4 
^311-^(23) 4°H *fll,2 Bfls]<>H] 1^(243, 24b)4 444*1, *fl2 HflB]<H^]^(24b) 

£ 4444(25)4 ^lli ^4^44(22) 4 6 l°fl 3*144. 
<44> £ 3b^l £*14 44 £o] f 4^44 4^3(26)1- *I144 ^2 wflel^Hm 
(24b)4# 4^3^ 444^ -8-°^# ol-8-*H *fl2 n||Bl°Ht(24b)^: £44444. 
°H, *1|2 «flel°H^(24b)Sl £444£ 4444(25)3 H.4343 4 ^AS. ^4 
44Uateral etchH s]£4 4^, 44 4# ^ -8-^£ ^ ^44^ 443fe A 
A% ^444. <*l3*fl, ^]2 yfleH»im(24b)4# 4^3£^- £444-8: f-«fl 
^ 5Ufe 44, ^4 ^ 44£S <>14^4 ^#^14 4«!4 44 ?143 

_g.oj>^ Aj-g-^714, *\% -g-^ofl 444t^(H 2 0 2 ) 4H-^4^r(NH 4 0H)7} £44 

-g- 0 -^ 4-8-44. ^2, ^2 wfleH i#(24b)^r 4^3£S -g-sfM^l flo^, 

440] Aiz|- Mull- ^4471 34 44- -8-^3 £444. 

QO-11 
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4#4 44 42 4&I oHHg-(24b)£] ^^z^ 4444(25)4 41 ^444 

4(22) 4*Hfe f-OX'H ^444. 

<46> ^ f 44^ 42 nflBH^fK^b) ^4^M1 i44 5Efe 44^7l7ll*l 

44* 444^ 42 45H44(24b)£l S ig u]r>) s^^l-s.^ 7^44. 

<47> £ 3ci £44 44 4°1, 444^(25)^ £44 44°fl ^^(27)^- 2,444. 

<48> ofufl, ^^(27)9) ^4£, #('X')# #£4 4^ 4^r4 44444 

(step coverage)^ 4tt ^4^ 4 -g-^ c« , « ^ 44^ 4*3 (ALD) , €4^4 
44#^44(PEALD) ^ 4444#4^(CVD)# <>l-g-44. H^i, 34#(27)ASfe 
AI2O3, Zr0 2 , Hf0 2 , Bi 2 0 3) Ta 2 0 5 4 Ti0 2 5. 01444 ^ffl^l 4^4 44* .0]^ 
4- 

<49> £^ 44 44, 44 4^ 4514 314#(27)# ^444, 4444(25)4 

41 #4444(22)4 33 ^^Rr 444 SU, ^44 44 34# £^1 £14 4 
47} 4444 &^4. 

<so> 51 3d4 £^1^ tJ-o^ ^^(27)^- ^g-*V ^6\] ^]2 #4444(28)4 ^ 

5V*V Jf, 444^-(25)Sl & t£o] ^ ^77}*] 443 4711344 ^ ^1444 ^4 

444. 4, *)12 #4444(28)4 34#(27)-a- 44*11 44371711344444, sife 

42 #4444(28)4 443443444 ^ j^&|4 ^^(27)1- <>fl4444 4444 

(25)4 S4^r ^#444. 

<si> 4.4 7^-0^ 44344344 ^fe °H^4^ 4444(25) 44 34#(27) 

51 4444 4444(25)4 £44 tfslJi, ^44^ 34#(27)4 42 #4444 

-39-19 
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(28)-Sr *Hf#^-(25)^- ofl^*Rr $\°) 43 ^4^^ ^S. Jl^Al^J 

4. Hlth ^^"#(27)^ ^^(25)4 ^|2 f^HJ<S^-(28)# <3 t£ 

<52> £ 3e ofl t£A)^ W>^- £o], £u|o] ^^^"(25)# ^^fl 7^^^] 

^-(29)# ^^tl: 13 €^^^^> #^5^ ^^1^^(29)^H] tf^f 

*I^(30)-§: «8^*>7l ^ #^-tb4. ^7H, 7^^^b]-(29)^ s^M^^- 

U(CVD), €^^^(ALD), ^-^7l^^(M0D) g ^S^CSpin coating) 
AjBfl^ ^-#3 SBT, PZT £ BLT f^HM 

uM7]uj. l;^l-ol ^s^i-} ^ SBT, PZT, SBTN ^ BLT f^H ^£ ^4 

<53> 7 0 VO.^xflnV(2 9 ) fgA^ 7]#^ # ^-^l *)] n}-(29)# ^SM^l ^ *V <I 

2L*8*H, ^^^(25)ol nfl^sl ^-^Hl 7 0 i-o-^^nT- ( 29)^- *§>$*H 
^€^"(30) ol^-HS-M) J-4f ^-^4 clf^ 3g^V -g-ol^y 

711 t ^ 

<54> ' neiji, ^^(30)# %s§*}7] il^S: ^^(25)iLsL 

<55> t^ofl, tfJf^OO-g- J£^^-Ir sflE^«H #^^-(30)^ Q^JL, tf-?-^ 

(30)-g- ^13 #^^^-(31)^- ^ WS)-^. »13 #?Hi<2 

^(31)^- ^4*H #43^(30)3 H^-t- i^H^r ^^*^r 

*fl ^^^"(30)4 o^^tt ^tifl^(32)# MTP ^2:3 v\)3.?) i4 
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7\ «K£*fl 7] #(41), «KE*fl 7]%UD m %-^i^U2), 4l 

^^^^•(42)^ #-f-«H «KE*ll 7l^r(41; H3!*1^3s] ii/^l^^)^ 
^^€^^zl(43), ^€€^n(43) ^^€#sin(43)^ ^1 #?M<3 

?K42W afleH D fll-(44), 7)11 ##^£^(42)4 tVjt. «fl 

e)^ ^1^(44) tfi ^£ ^^(45), ^^^(45)3)- afll #?M<S^(42)?> f-^ 

. ^-(45)5] i#X|7]^ ^^(47)0. ofl^)^ ^ 2 #^£^(48), ^12 

91^(48)^ 3^(47) 7J- 6-^^1^(49), ^^^^-(49) ^ 

#^-(50)# i^*>4. 

<58> 7H]*1 ^i€#^ZL(43)^ m ##££^(42)3 A ^ 7 ^S % 

wfleH *HIK44)£ E ^sfl#s^(43) ^oHl ^f^LS ^£t}. 
<59> n^ji, ^^(47)^ Till #7i^^ni. ( 42)3)- *H^^-(45)?> *fl-f^r ^g-^ 
^Y^^(45)i: 41^*Rr ^Tflstf #71^^^.(42) -^7} Ai^ 

<60> ZLEjjl, s>-^7i^-(45) i ^3>-#(47) ^ »12 #?i^^^-(42)^: n £<£o) a.^ 



^9-1 /I 
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<6i> c 4 o)]^ , Bfls]c^ p)l^-(44)^r TiN, TiAIN, TaN, TaAIN, TiSiN, TaSiN, RuTiN, 
RuTaN, CrTiN, CrTaN., IrTiN 3l IrTaNS. = ZLf-^H a}e«£ ^14 
^7H 0)^-0] 3^ 

<62> n^ji, ^^(47)^ A1 2 0 3 , Zr0 2 , Hf0 2 , Bi 2 0 3, Ta 2 0 5 ^ Ti.0 2 sL ^^^^1 nf- 

ol-g-^vq-. 

<63> zl^h, ^^^-(45)^ «Jj^(Pt), ^l^f-^Clr), ^^s^OrO^, 

^MI^-(Ru), Mw#3WRu0 2 ), eH^-^(Re) ^ S.f^(Rh) f^H ^sf*M-°l7l 

^^(Pt/Ir0 2 /Ir)^ ^ SUl. s^Pf^ <^-§-^(Ir)-8r 

<64> n^Jl, ^^^1^ V (49)^ f-^ SBT, PZT ^ BLT f^H ^€ ^W^M- ^ 
#ol ^ 7 }£l^q- i£2j-£ SBT, PZT, SBTN ^ BLT SKf- 

<65> zl^ji, Aj-H.^^ (50) ^ ^^^-(45)4 

<66> ^ f Eji^l-&|Z1(43)^«H1 ^^^el^^zLS 7V^*}4. 

<67> £ 5a S. 5efe l^sj ^12 ^aHH rcj-g. #-8-^1 ^5.^ i^f^l # 

<68> £ 5 a oij ^x\£ Hi-fi]- ^-o] ) ^ wlB^C^l te^l 

71^(41) ^oHl ^1 #^^^-(42)^ *fll %-^A^U2)4r ^£^1 

7] ^"(41) 5] H^!- 7] ^ >§^)# ^^*V4. 
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<69> 4^1 i£e1^1^3.^i^- ^?M<3^(42) A oHl 

(43)1: iSBl^l^^M ^*1H Sj-^ 7l Tfl ^ ^-g-*>jl f 

<7p> rq-^-oQ , ^^^jAS. ^>7} &<^| H^#a|il(43) ^ XI 1 ^^^^(42) 

HfleH ^m(44)# Hfle] ^^-(44) ^Hl ^^(45)^ <g^*>7l 3$ 

<7i> 0^7]^, wfle)^^l^(44)^ TiN, TiAIN, TaN, TaAIN, TiSiN, TaSiN, RuTiN, RuTaN, 
CrTiN, CrTaN, IrTiN ^ IrTaN^ ^l^M*! ZLf-f^H ^14 cc^ ^-7}^} 

°)^°] ol-g-W. ^lol, ^^^-(45)-8- ^M^^CCVD), 

#^7|##3-«HPVD), ^§^>3(ALD) ^ f-e)-^l-^^^^(PEALD) ^ 
£ *}M^ f^^r °1^H f^M, *\^^-%- H3*h£-3^r «^*KPt), 

°l^#e|-(Ir), ^e)f-^^(lr0 2 ), M^(Ru), ^1^2KKRu0 2 ) f e^^( Re ) ^ 

5Ltt olsll-^, ol^^-AV^ni- ^ «n^-H]-oi ^^^(Pt/Ir02/Ir)^ ^ 

<72> ^^-g- 51*1^ ^Hl o-K-x}^- n>i S (46)l- ^, *H?^ 

3(46)1- ^44^35. SB^^-g- * H|] 01 ^^-(44)^- o_S ^4f3:4. 

o]^]^- -f-sfl <5pf;*i^-(45H ^5U, ol g:>«.^^-(45)4 ^€^11(43) 

•39-1 fi 
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4°H «lM°Ht(44)°l ^M, o\£rL] nflii|°Ht(44)£ *}Jf#^(45)4 *fll 

1^^(42) ^^j^cf. 
<73> £ 5 b«ll ^-o], srl^^- nf^a( 46 )# aflTl^ ^, wfls]^il-(44) 1 ?># 

^z^Hr -g-ofl^. ol-g-^H «flSl^^t-(44)^ £^4^4, 
<74> o]T4J f aflsloHl ^(44)^ ^H4£r W^^(45)3) S^i^Bl ^ ^o.^ ^ 

^(lateral etch)*]. £]£^ t\JL, ^ ^ -g-^E f-^- ^ 

1- -§- oJ H 4^n=^(H 2 0 2 ) °J-£M^(NH 4 0H)7l- -g-^ 

o. Aj-g-^4. aeU, afleH n|l^(44)4 -g-sflAl^Hl #o^, ^ ##<j) 

<75> w>sf BflE]^^|l-(44)Sl 1r^4^ ^3^(45)4 *)]1 ##^£4 
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